Abstract After decades of resistance, there is now a genuine consensus that disease cannot be prevented or even successfully treated unless the role of stress is addressed alongside traditionally recognized factors such as genes and the environment. Measurement of allostatic load, which is quantified by the allostatic load score (ALS), is one of the most frequently used methods to assess the physiologic response to stress. Even though there is universal agreement that in the calculation of ALS, biomarkers from three categories should be included (cardiovascular, metabolic and immune), enormous variation exists in how ALS is calculated. Specifically, there is no consensus on which biomarkers to include or the method which should be used to determine whether the value of a biomarker represents high risk. In this perspective, we outline the approach taken in 21 different NHANES studies.
biomarkers per ALS equation varied between 7 and 14 with at least one biomarker from three categories: cardiovascular, metabolic, and immune. In the cardiovascular category, systolic and diastolic blood pressures were included in every equation except for one in which blood pressure was used as an outcome measure (Table 1 ) [23] . In the metabolic category, risk for diabetes was the primary focus and 16 of the 18 equations used A1C to assess glycemic status. Of the two equations that did not use A1C, one equation used fasting glucose and the other did not include any measure of hyperglycemia [7, 18] . In the immune category, 17 out of the 18 equations used C-reactive protein (CRP) and one equation used WBC [12] .
Calculation of Allostatic Load Score
Across all 21 publications, ALS was calculated by turning each biomarker into a dichotomous variable with 1 point given if the biomarker was in the high risk range and 0 if not; the higher the score the greater the impact of stress on physiologic dysregulation. Of the 26 variables used in the 18 equations, 24 variables were continuous and two were categorical. The two categorical variables were asthma, present or absent and antibodies to herpes simplex virus I or II, present or absent [9, 21] . Depending on the number of variables included in the ALS equation, scores ranged between 0 and 14.
To determine if a biomarker was in the high risk range, the continuous variables had to be converted to dichotomous variables. In the 18 equations described in this perspective, five different methods were used to convert continuous variables into dichotomous variables. Table 2 presents each equation according to the method chosen to convert continuous variables into their dichotomous counterparts. In section A (Eqs. 1 through 5), thresholds were determined by study-specific clinical guidelines. In section B (Eqs. 6 through 13), the population was divided into quartiles, and high risk was defined as greater than the 75th percentile for all variables except for albumin, high-density lipoprotein (HDL), and estimated glomerular filtration rate (eGFR). For these three variables, high risk was defined as a value less than the 25th percentile. In section C (Eq. 14), the population was divided into quintiles. Then, the procedure described for Eqs. 6-13 was followed. In section D (Eqs. 15 through 17), a combined approach was used. For some variables, high risk was based on studyspecific clinical guidelines and for other variables, a quartile analysis was performed. In section E (Eq. 18), all variables were based on study-specific clinical guidelines except for blood pressure for which cut-offs were based on 90th percentile values.
With the exception of Chyu et al. [6] , the general practice was to assign the high risk category for a variable if treatment was provided (i.e., anti-hypertensive, hypolipidemic, or glucose lowering medication). Only one study made specific reference to sex-specific cut-offs [23] . Fig. 1 The path from psychosocial stress to disease. HPA is an abbreviation for the hypothalamic-pituitary axis. SAM is the abbreviation for the sympathetic-adrenal medullary system 
Overview
After decades of resistance, there is now a genuine consensus that disease cannot be prevented or even successfully treated unless the role of stress is addressed alongside traditionally recognized factors such as genes and the environment. Our goal was to illuminate the variety of approaches that has been taken within the context of NHANES data to calculate ALS. Until a consensus on how to measure ALS is developed, each investigator will have to use a previously published ALS equation or develop a new one tailored to a specific research question. In calculating the score, we think it is preferable to decide on thresholds of risk for each biomarker by dividing the population into quartiles or quintiles rather than relying on clinical guidelines. We have made this judgment for two reasons. First, there are no nationally accepted clinical guidelines for the variables used to calculate ALS. Second, clinical guidelines are rarely population-specific. For example, six of the 26 biomarkers used in the calculation of ALS, vary by ethnicity [24] [25] [26] . These variables are HDL, triglyceride (TG), body mass index (BMI), waist to hip ratio (WHR), waist circumference (WC), and eGFR. Standard clinical guidelines rarely take into account how differences by ethnicity in these variables affect cardiometabolic risk [25, 26] .
For our analyses of the physiologic response to stress in African immigrants, we decided to use the ALS equation proposed by Geronimus et al. and subsequently by Kaestner et al. [10, 11] . Both of these studies were designed to address the effect of socioeconomic status, racism, ethnic identity, and immigration on ALS [10, 11] .
Clearly, the role of stress in the development and treatment of disease needs to be considered at every level of health care, from the formulation of public policy to the design of initiatives to improve health care delivery at the community and individual level. Going forward, great benefit could accrue from the convening of an expert panel to work on developing a consensus statement on how to measure allostatic load.
